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f OVERVIEW OF TECHNIQUE FOR "\ 
\^ EVALUATING HEART FAILURE J 



DETECT VALUES REPRESENTATIVE 
OF VENTRICULAR END-DIASTOLIC 
VOLUME (EDV) WITHIN PATIENT VIA 
IMPLANTABLE DEVICE 
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PRESENT, WITHIN THE PATIENT 
BASED ON VENTRICULAR EDV 
VALUES 
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EVALUATE THE SEVERITY OF HEART 
FAILURE, IF PRESENT, BASED ON THE 
VENTRICULAR EDV VALUES 
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TRACK PROGRESSION OF HEART 
FAILURE BASED ON CHANGES, IF 
ANY, IN VENTRICULAR EDV VALUES 
OVER AN EXTENDED PERIOD OF TIME 
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DELIVER APPROPRIATE THERAPY 
AND WARNING SIGNALS AND 
RECORD DIAGNOSTIC INFORMATION 
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/^VENTRICULAR EDV TRACKING TECHNIQUE^ 

USING IMPEDANCE DETECTION PULSE 
^ DURING PRE-INJECTION INTERVAL J 






SENSE IEGM SIGNALS AND IDENTIFY R- 
WAVESA/-PULSES 
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TRACK VENTRICULAR EDV DETECTION 
WINDOW EXTENDING 10 TO 50 MSECS 
FOLLOWING R-WAVEA/-PULSE 
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SELECT CONSISTENT BASELINE POINT 
WITHIN VENTRICULAR EDV DETECTION 
WINDOW FOR SENSING BASELINE 
VENTRICULAR EDV 






DELIVER IMPEDANCE SENSING PULSE VIA 
VENTRICULAR ELECTRODES AT SELECTED 
BASELINE POINT 
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SENSE DETECTION PULSE, DETERMINE 
VENTRICULAR IMPEDANCE, AND DERIVE 
VENT. EDV FROM VENTRICULAR IMPEDANCE 






REPEAT FOR ALL CARDIAC CYCLES DURING 
AT LEAST ONE RESPIRATION CYCLE 
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AVERAGE VALUES OF VENT. EDV TO DETECT 
HEART FAILURE AND EVALUATE ITS 
SEVERITY 
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CONTROL DELIVERY OF THERAPY/WARNING 
SIGNALS BASED ON SEVERITY OF HEART 
FAILURE (FIG. 9) 
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COMPARE CURRENT SEVERITY WITH 
PREVIOUS LEVELS TO TRACK PROGRESSION 
OF HEART FAILURE 
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FIG. 7 
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HEART FAILURE THERAPY 
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APPLY CARDIAC RESYNCHRONIZATION 
THERAPY (CRT) VIA LEADS AND/OR 

DELIVER DRUG THERAPY VIA 
IMPLANTED DRUG PUMP 
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- ACTIVATE IMPLANTED ALARM AND/OR 
BEDSIDE ALARM TO ALERT PATIENTS 
TO ANY SIGNIFICANT PROGRESSION OF 
HEART FAILURE 



RECORD DIAGNOSTICS 
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FIG. 9 



^VENTRICULAR EDV TRACKING TECHNIQUE^, 
I USING IMPEDANCE DETECTION PULSE PRIOR ] 
TO ATRIAL CONTRACTION J 
1 " 



SENSE IEGM SIGNALS AND IDENTIFY P-WAVE/ 
A-PULSES AND R-WAVESA/-PULSES, TRACK 
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INTERVAL AND PREDICT NEXT P-WAVE/A- 
PULSE 
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TRACK VENTRICULAR EDV DETECTION 
WINUUW bAlhNUINb 1U IU oU MobUo 
PRIOR TO A NEXT EXPECTED P-WAVE/A- 
PULSE 
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SELECT CONSISTENT BASELINE POINT 
WITHIN VENT. EDV DETECTION WINDOW FOR 
SENSING BASELINE VENT. EDV 
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DELIVER IMPEDANCE SENSING PULSE VIA 

WFMTRIPI II AR PI PPTRfiriPQ AT QPI ppTFn 

BASELINE POINT 
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VENTRICULAR IMPEDANCE, AND DERIVE 
VENT. EDV FROM VENTRICULAR IMPEDANCE 
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REPEAT FOR ALL CARDIAC CYCLES DURING 




AT LEAST ONE RESPIRATION CYCLE 




1 




AVERAGE VALUES OF VENT. EDV TO DETECT 
HEART FAILURE AND EVALUATE ITS 
SEVERITY 
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CONTROL DELIVERY OF THERAPY/WARNING 
SIGNALS BASED ON SEVERITY OF HEART 
FAILURE (FIG. 9) 
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COMPARE CURRENT SEVERITY WITH 
PREVIOUS LEVELS TO TRACK PROGRESSION 
OF HEART FAILURE 



516 



FIG. 10 
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VENTRICULAR EDV TRACKING TECHNIQUE 
USING V-PULSE TO MEASURE IMPEDANCE 



SENSE IEGM SIGNALS AND DELIVER V-PULSE 
VIA VENTRICULAR ELECTRODES 
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SENSE THE V-PULSE AND DETERMINE 
VENTRICULAR IMPEDANCE THEREFROM 
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DERIVE VENTRICULAR EDV FROM 
VENTRICULAR IMPEDANCE 
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REPEAT FOR ALL CARDIAC CYCLES DURING 
AT LEAST ONE RESPIRATION CYCLE 



I 



AVERAGE VALUES OF VENT. EDV AND 
DETECT HEART FAILURE AND EVALUATE ITS 
SEVERITY 
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CONTROL DELIVERY OF THERAPY/WARNING 

SIGNALS BASED ON SEVERITY OF HEART 
FAILURE (FIG. 9) 
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COMPARE CURRENT LEVEL OF SEVERITY 
WITH PREVIOUS LEVELS TO TRACK 
PROGRESSION OF HEART FAILURE 
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FIG. 12 



